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Me1. Current literature highlights
1.1. Solution-phase parallel synthesis of selective serotonin 5-HT6
receptor antagonists
The serotonin 5-HT6 receptor is unusual within the family of
serotonin receptors, in being located primarily within the CNS sys-
tem. In mammals, the 5-HT6 receptor is found in areas of the brain
responsible for learning and memory, and also acts as a modulator
for several other neurotransmitter systems. With this proﬁle, 5-
HT6 receptor antagonists hold promise for the treatment of a num-
ber of CNS diseases. Furthermore, the ability to suppress appetite
suggests a possible use of antagonists in the treatment of obesity.
Following the identiﬁcation of the 5-HT6 receptor, a number of
ligands have been synthesised and several compounds have al-
ready reached clinical trials. A recent paper describes the synthesis
and screening of a focused library of 2880 compounds containing a
key sulphonyl group resulting in the discovery of a number of new
5-HT6 receptor antagonists containing a 3-phenylsulphonyl-
[1,2,3]triazole[1,5-a]quinazoline (PSTQ) core.1
The combinatorial library was prepared using parallel solution-





















E-mail: nterrett@ensemblediscovery.com(2) in DMF to give products (3). The key intermediates (1) were ob-
tained in high yield through a three step synthesis starting with
anthranilic esters. The purities of the ﬁnal products (3) were ascer-
tained by LC-MS analysis and NMR spectroscopy, with the LC-MS
indicating that the compounds exceeded 98% purity.
The compounds in the combinatorial library were screened for
their 5-HT6 receptor antagonistic activity in vitro by assessing their
ability to inhibit a cell-based functional response to serotonin.
Compounds were tested at 1, 5 and 10 lM, and the cell line em-
ployed was HEK 293 stably expressing recombinant human 5-
HT6 receptors, with an end point determined by the amount of
cAMP generated within the cell. IC50 values were determined for






EtThe most active compounds discovered generally had a second-
ary amine substituent and demonstrated Ki values of 2.9–50 nM.
One of the most potent compounds was compound 4, with a Ki va-
lue of 2.9 nM.
2. A summary of the papers in this month’s issue
2.1. Solid-phase synthesis
An efﬁcient approach toward the parallel solid-phase synthesis
of highly diversiﬁed N-aryl-N-thiazolyl compounds has been pre-
sented. The treatment of resin-bound aniline derivatives with
Fmoc-isothiocyanate generated aryl thioureas which, following
Hantzsch’s reaction with a variety of a-haloketones and cleavage
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pounds in good yield and high purity.2
A series of N-substituted 3,5-bis(substituted-idene)piperidin-4-
ones have been prepared using solid-phase organic synthesis. The
synthesis started with a Michael addition with piperidin-4-one
serving as the donor and REM resin as the acceptor. Various alde-
hydes were then utilised through a Knoevenagel condensation to
afford the 3,5-bis(substituted-idene)piperidin-4-ones on the solid
support. The ﬁnal products were removed from the support and
a second diversity position was introduced through a Hofmann
elimination using different alkyl bromides.3
2.2. Solution-phase synthesis
A series of aza-analogues of nuevamine have been prepared
from readily available aldehyde, amine, and isonitrile compounds
and maleic anhydride by combining a novel four-component
reaction and free radical cyclisation. The operational simplicity
involved in achieving these novel heterocycles is highly attractive
for a range of diversity-oriented synthetic approaches.4
Solutions of heterocycles having an allyl sulphide unit and sim-
ple alkenes undergo reversible oleﬁn metathesis reactions with the
second generation Hoveyda–Grubbs catalyst in 50% t-BuOH/H2O.
These reversible aqueous metathesis reactions have potential
applications for dynamic combinatorial chemistry.5
The radical addition-transfer of S-(2-ﬂuorophenacyl)xanthates
can be used to rapidly construct benzothiepinones, including li-
braries of complex aza-bridged derivatives, and highly functional-
ised 2,3-dihydrothieno[2,3-b]thiopyran-4-ones.6
2.3. Scaffolds and synthons for combinatorial libraries
The synthesis of chiral pyrrolidinones derived from threonine,
making use of a Dieckmann or aldol ring closure, has been de-
scribed. Compounds were found to exhibit antibacterial activity,
for which the correlation with various physiochemical parameters
was examined. This chiral tetramate scaffold may provide a useful
template for fragment-based drug design providing rapid access to
novel antibacterial compound libraries.7
2.4. Solid-phase supported reagents
The use of polyhedral oligomeric silsesquioxane (POSS) as a sol-
uble support in organic synthesis has been reported. A POSS-bound
isocyanate was readily synthesised in one step from commercially
available starting materials and was isolated in high yield and pur-
ity by simple ﬁltration. It was found to perform well as a scavenger
of excess amine in the solution-phase synthesis of amides and sul-
phonamides, allowing product isolation in high yield and purity.8
Industrial developments of asymmetric catalysis are slowed
down by cost and toxicity of the soluble transition metal com-
plexes which are used as catalysts. This problem could be solved
by using homogeneous supported catalysis. A recent article analy-
ses recent results obtained in the ﬁelds of catalysis using transition
metal complexes grafted on organic or inorganic materials.9
2.5. Novel resins, linkers and techniques
A dramatically improved total synthesis of the high-afﬁnity
translocator protein (TSPO) ligand DPA-714, featuring micro-
wave-assisted organic synthesis (MAOS) has been reported. This
MAOS protocol may be applied to high-throughput, diversity-
oriented synthesis of novel compounds based on the pyrazolo-
pyrimidinyl scaffold, and thereby accelerate the development of
focused libraries of novel TSPO ligands for molecular imaging
and therapeutic agents.10In the search for systematic design and synthesis of a new type
of artiﬁcial estrogen receptor candidates, an automated protocol
for the generation of libraries of potential artiﬁcial receptors has
been described. The resulting structures could ﬁnd application
in novel SPE cartridges for endocrine receptor chemical-
preconcentration.11
2.6. Library applications
A high-throughput screen identiﬁed an N-aroylpyrazoline as a
selective inhibitor of the V600E mutant of B-Raf kinase. Parallel
synthesis of acyl, aroyl, and sulphonyl derivatives led to the iden-
tiﬁcation of several potent inhibitors in both enzymatic and cellu-
lar (pERK) assays.12
The ﬁrst total synthesis of tambjamine K and a library of unnat-
ural analogues have been disclosed. Unnatural analogues were
shown to be more potent in viability, proliferation, and invasion
assays than the natural product in multiple cancer cell lines, with
minimal to no cytotoxicity on non-transformed cell lines.13
Trichomonas vaginalis, a human-infectious protozoan, can dis-
play resistance to treatment by metronidazole. A library of 3,4-
dichloroaniline amides based on propanil, an herbicide, has been
synthesised and screened to test susceptibility to these analogues.
From this preliminary study, the most effective compound inhib-
ited growth of the organism by 66% and 69% on two strains
tested.14
The chiral synthesis of a 4-hydroxybenzothiazolone based ser-
ies of b2-adrenoceptor agonists has been described. Using this
methodology a library of N-substituted analogues was prepared
for the rapid identiﬁcation of leads with the potential to be fast on-
set and long-acting inhaled bronchodilators with improved thera-
peutic margins. The design of the library to achieve the targeted
proﬁle was based upon lipophilicity and metabolism based
hypotheses.15
The synthesis and SAR of a series of 4-(phenylsulphamoyl)-
phenylacetamide compounds as mGlu4 positive allosteric modula-
tors (PAMs) have been described. An iterative parallel approach
to these compounds culminated in the discovery of VU0364439
which represents the most potent mGlu4 PAM reported to
date.16
A combinatorial library of 3,5-diaryl pyrazole derivatives has
been prepared using 8-(2-(hydroxymethyl)-1-methylpyrrolidin-
3-yl)-5,7-dimethoxy-2-phenyl-4H-chromen-4-one and hydrazine
hydrate. Compounds were evaluated for their anti-cancer activity
against ﬁve cell lines (breast cancer cell line, prostate cancer cell
line, promyelocytic leukemia cell line, lung cancer cell line, colon
cancer cell line) and anti-inﬂammatory activity against TNF-a
and IL-6.17
Screening of a 65,536-member one-bead-one-compound
(OBOC) combinatorial library of glycopeptide dendrimers for bind-
ing of Jurkat cells led to the identiﬁcation of a dendrimer and re-
lated analogues as delivery vehicles. Cell targeting was evidenced
by FACS with ﬂuorescein conjugates, and the colchicine conjugate
was cytotoxic with an LD50 of 1.5 lM.18
Dipeptidyl(acyloxy)methyl ketones (AOMKs) have been identi-
ﬁed as mechanism-based inhibitors of certain cysteine proteases.
These compounds are also inhibitors of the integral membrane
proteins Rce1p and Ste24p, which are proteases that indepen-
dently mediate a cleavage step associated with the maturation of
certain isoprenylated proteins. A small library of dipeptidyl AOMKs
was synthesised to investigate the structural elements that con-
tribute to the inhibitor properties of this class of molecules toward
Rce1p and Ste24p.19
A small library of 2-thiazole-5-yl-3H-quinazolin-4-one deriva-
tives has been synthesised and evaluated as inhibitors of NF-jB
and AP-1 mediated transcriptional and eIF-4E mediated transla-
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known to play a pivotal role in initiation and progression of cancer,
and the results from the study suggest the utility of the 2-thiazole-
5-yl-3H-quinazolin-4-one scaffold as a promising for the design of
novel multi-pathway inhibitors, which can be explored as anti-
cancer agents.20References
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